Clinically differentiating between localisation related and generalised epilepsy is important because it carries significant implications for planning diagnostic management strategy. Asymmetry of body parts such as toes, popliteal crease levels, thumbs, cubital crease levels, and forehead and facial structures, are common in patients with localisation related epilepsy syndromes. We retrospectively studied 337 patients with seizure disorders. Body part asymmetry was routinely documented. Fifty-six were excluded because of non-epileptic seizures, pure psychiatric disorders, non-epileptic neurological disorders, brain tumours and strokes. The relationship between clinically detectable body asymmetry (BA) and the electro-anatomic characteristics of their epilepsy was explored. Body asymmetry was found in 88 out of 282 cases, in which 64 (73.5%) suffered from localisation related epilepsy. Among localisation related epilepsy, BA were found in 41.5% (n = 64/154) of patients. In contrast, only 18.75% (n = 24/128) of patients with generalised seizure disorders showed similar findings (P < 0.0001). Among patients with partial onset seizures, lateralisation of BA was concordant with their seizure origin in 75.9% (n = 41/54) and discordant in 24.1% (n = 13/54). Investigation results of 10 partial epilepsy cases were non-lateralising at the time of study. Peak age of onset of concordant case was 0-5 years old while discordant group was 6-15 years old. We conclude that BA in patients with seizure disorder is a useful clue to diagnosis of localisation related seizure and may provide clues for lateralising seizure origin in partial onset seizures.
INTRODUCTION AND BACKGROUND
Epilepsy is the second most common neurological disorder in neurology practice; its cumulative risk is about 0.7-3.3% 1 . Among all epileptics, the incidence of generalised epilepsy is estimated to be 10-15 per 100 000 while the incidence of partial seizure is constant at 20 per 100 000 from infancy through the age of 65. The number of patients suffering from generalised and partial seizures increases sharply after the age of 65 and the proportion of partial seizure also grows progressively with age. Such increasing incidence with age has been attributed to head trauma, brain infections, brain tumour, cerebral vascular disease, and degenerative causes. Clearly, these causes of epilepsy are age-dependent 2 .
In the management of epileptic patients, a good history and meticulous physical examination can provide vital information prior to other sophisticated investigations such as electrophysiologic, neuropsychologic and brain imaging. Currently, for non-epileptologists, physical examination has often been limited to detecting signs specific to or related to syndromes, such as tuberous sclerosis and Sturge-Weber Syndrome. To the best of our knowledge, body asymmetry (BA) was first vividly described by Sir W. Gower in 'A Manual of Disease of the Nervous System' 3 . He mentioned, "The symptoms that attend atrophy of the brain . . . Hemiplegia and epileptic fits often accompany atrophy of one cerebral hemisphere" 3, 4 . Following the observations of Sir W. Gower, epileptologists have noted that body asymmetry may be useful in deciding if a patient has lesional partial and complex partial seizures. In some cases, body asymmetry can also help lateralise the site of epileptogenic zones. Because this issue has not been addressed scientifically, we put these notions to test. 
METHOD AND MATERIAL
We reviewed the clinical data of 337 patients with seizure disorders in the California Comprehensive Epilepsy Program, University of California, Los Angeles. Two hundred and seventy-nine patients with epilepsies were recruited for this study. Patients with non-epileptic seizures and pure psychiatric disorders were excluded from the present study. Patients with cerebral Computed Tomography (CT) or Magnetic Resonance Imaging (MRI) proven brain tumours or strokes were also excluded ( Fig. 1 ). For seizures and epilepsies, the types of seizures and epileptic syndromes were classified according to the guidelines of the International League against Epilepsy [5] [6] [7] [8] [9] . Depending on the clinical semiology and the results of investigations described above, seizures were classified as generalised (e.g. tonic, clonic, or tonic-clonic, absence or myoclonic) or as partial (focal). The epilepsy was classified as idiopathic, symptomatic, or cryptogenic, according to the putative cause and depending on such factors as the age of the patient, the type of seizure, the presence or absence of a family history of epilepsy, and the presence or absence of an underlying neurologic lesion. The clinical findings of body parts asymmetry had been routinely recorded by at least one of the authors (A.V.D.E., G.O.W., B.E.S., and G.C.Y.F.) during the first clinical assessment without knowing the investigations findings. Toes sizes, sizes of gastrocnemii, levels of popliteal creases, sizes of thumbs, levels of cubital creases, sizes of forehead, temporal and maxillofacial bones were routinely examined.
RESULTS

Body asymmetry and type of seizure
Two hundred and eighty-two patients with epileptic disorders were recruited. One hundred and fifty-four patients suffered from partial seizures. None of them showed simple partial seizure as their only clinical manifestation. The remaining 128 patients suffered from generalised epilepsies, which included 44 patients with juvenile myoclonic epilepsy (JME), 34 patients with childhood absence epilepsy (CAE) and 50 patients with primary generalised tonic-clonic epilepsy (Fig. 1) . No features suggestive of partial onset seizure could be identified in patients with idiopathic epilepsies. We compared body asymmetry in patients with generalised epilepsies and partial epilepsies. Fisher's exact test showed significant association between body asymmetry and epilepsies with complex partial seizures (P-value <0.0001) ( Table 1) .
Subgroup analysis of partial seizure with body asymmetry
Concordance between physical findings and seizures origin and lesional zones
We looked next into the relationship between body asymmetry and, lesional zones and seizure origin. Seizure origin was determined by results of clinical investigations including EEG, neuropsychological test and brain imaging by MRI and positive emission tomography (PET) scan. We defined concordance between physical finding and site of epileptogenic zones as atrophic limbs contralateral to EEG defined epileptogenic zones and/or lesional zones defined by MRI, CT or PET ( Table 2) .
Lateralisation of body asymmetry were concordant with their seizure origin in 75.9% (n = 41/54) and discordant in 24.1% (n = 13/54). Investigation results of 10 partial epilepsy cases were non-lateralising at the time of examination. The relationship between seizure origin (extratemporal vs. temporal) and concordance was studied. A significant association (P = 0.0312) between discordant finding and temporal lobe epilepsy was identified (Table 3) . 
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Age of onset and concordance of physical findings
We also examined the relationship between age at onset of seizures and concordance between seizure origin and body asymmetry. Peak age of onset in concordant cases is at 0-5 years group (32%) while the peak age of onset for discordant cases falls between 6 and 10 years old (23%) and 11-15 years old (23%) groups (Figs 2-4 ).
DISCUSSION
Our study validates the importance of clinically observed body asymmetry in patients with localisation 
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(0) (0) Fig. 4 : Distribution of age of onset in discordant investigations results of patients with partial onset seizure (n = 13, figures in parentheses refer to the number of patients).
related epilepsy. Body asymmetry described in this article ranged from gross hemiatrophy of limbs to subtle atrophy involving thumb or big toe only. Although these changes are definite, they can be subtle and special attention is necessary. It may not be appreciated by observers unless two limbs are compared intentionally. Our practice is to examine and compare both limbs simultaneously. Adequate exposure up to shoulder in upper limbs and thigh in lower limbs is crucial to appreciate the difference, if any. Direct comparison of both thumbs and big toes can also be helpful to identify the subtle difference. Little shoe size or length of pants difference between lower limbs can be a helpful hint. Among cases of partial epilepsy, body asymmetry found in 41.5%. Seventy-five percent of these patients with partial epilepsy showed concordant results between physical findings and lateralisation of seizure focus and lesional zones. From the point of view of the 87 (out of 282) patients with body asymmetry, 64 (73.5%) suffered from partial epilepsy. Hence, detection of body asymmetries in patients with seizure disorder is a useful clinical clue for the diagnosis of complex partial seizure as well as the likely lateralisation of seizure origin contralateral to the atrophic limbs.
In the group of partial epilepsy with body asymmetry, peak age of onset is 5-10 years earlier in concordant group. This indicates that the underlying cerebral insult caused damage prior to the third to fifth years of age. It is of interest that these observed neural developmental abnormalities resulted in hemibody atrophy or hypertrophy. For example, hemihypertrophy was found in patients with hemimegalencephaly 10 while hemiatrophy was reported in hemispheric micropolygyria and unilateral perisylvian micropolygyria 11 , and nodular heterotropia involving subcortical structures 12 . The reason for body asymmetry in cerebral developmental abnormalities is still a mystery. Growth or trophic factors originating from the damaged cerebral cortex could be deprived from the developing long tract such as the cortico-spinal tract and hence hurdle limb growth. Conversely, the size difference could be a secondary phenomenon. Nevertheless, based on our data showing the difference in the age of seizure onset, the brain damage in concordant cases are more likely to occur before the age of 3 years.
In summary, we would suggest to emphasize the clinical importance of identifying body asymmetry in patients with seizure disorders. This can be a strong clinical evidence for diagnosis of localisation-related seizure. Further prospective study to document the sensitivity and specificity of the physical finding is indicated.
